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FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Winding Wires Sectional Committee had been approved by the Electrotechnical Division Council. This standard specifies the requirements of paper covered high conductivity flexible/stranded conductors to be used as transformer connecting leads. Revision of this standard has been taken up to update, mainly the requirements align it with the present practices followed in the industry. annealed copper

of paper and to

For the purpose of deciding whether a particular requirement of this standard is complied with the final value, observed or calculated, expressing the results of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )`. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

PAPER-COVERED FLEXIBLE/STRANDED COPPER CONDUCTORS FOR TRANSFORMER LEADS- SPECIFICATION ( First Revision )
1 SCOPE 1.1 This standard covers the requirements of multiple paper covered high conductivity annealed copper flexible/stranded conductors for use in transformers as connecting leads. 2 REFERENCES 2.1 The following Indian Standards sary adjuncts to this standard: IS' No. 8130 : 1984 Title are neces3.6 Overlap Wound Paper tape helically wound with each turn overlapping the preceding turn by not less than 25 percent of the width of paper tape. 3.7 Group of Papers Two? three, four or more layers of paper applied in one operation from a single paper lapping head. 4 GENERAL TEST CONDITIONS the 4.1 Unless otherwise specified, all tests shall be carried out within a temperature range of 15" to 30" C and at a relative humidity range of 45 to 75 percent. Before measurements are made, the specimens shall be preconditioned under these atmospheric conditions for a time sufficient to allow specimens to reach stability. 4.2 The wire to be tested shall be removed from the packaging in such a way that it shall not be subjected to tension or unnecessary bends. 4.3 Before each test sufficient length of wire shall be discarded to ensure that any damaged wire is not included in the test specimens. 4.4 When no specific range of sizes is given for a test, the test is applicable to all sizes. 5 CONDUCTOR 5.1 The conductor shall be composed of plain copper wires conductivity annealed high complying with IS 8130 : 1976.
1

3.5 Butt-Wound Paper applied helically in tape form in such a manner that the edge of each turn betts against the edge of the preceding turn.
NOTE - In order to avoid a possible gap two successive turns of paper, and overlap 1 mm is permissible. between of up to

9335 \;;;t

insulated Conductors for electric cables and flexible cords (first revision ) for papers Cellulosic 3/Set I ) : electrical. purposes.: Part 3 Specifications for individual materials, Section 1 General purpose electrical paper

3 TERMINOLOGY 3.0 For the purpose of this standard, following definitions shall apply. 3.1 Stranded Conductor

A conductor made up of a number of wires twisted together in concentric layers ( when the conductor consists of more than one layer alternate layers are normally twisted in opposite direction ). 3.2 Bunched Conductor A stranded conductor in which all wires are twisted together in the same direction and with the same lay throughout. 3.3 Bunched and Rope Stranded Conductor A number of bunched wires as in 3.2 above are stranded together as in 3.1 usually unidirectionally, that is, with the same direction of lays as individual bunch. 3.4 Increase in Diameter Due to Covering The difference between the diameter over paper insulation and the diameter of the conductor.

IS 8572 : 1993 6 PAPER 6.1 Grade of Paper The paper before application shall be free from metallic and other injurious inclusions, shall have no deleterious effects on insulating: oil and shall be of such a quality that it will sa;isfy the requirements of IS 9335 ( Part 3/Set 1 ) : 1984. 7 APPLICATION 7.1 General To prevent the i:lclusion of copper dust or other extrancoub; matter under the paper covering, the conductor shall be fully cleaned by felt pads 01' other suitable means immediately before entering the paper covering machine. Each layer of paper shall be continuous, firmly applied and substantially free from creases. No bonding `3r adhesive material shall bc used except to anchor the ends of paper. Any such bonding or adhesive material shall have no deleterious effect 0.1 transfo:mer oil, insulating paper or the electric strength of the covering. Where papers of different thickness are used, the outermost paper shall be the thickest. 7.2 Width of Paper Unless otherwise agreed between the manufacturer and the purchaser, the width of the paper used shall not exceed three times the diameter of the conductor. 7.3 Arrangement of Layers All the layers shall be applied in the same direction and all except the outermost layer shall be butt wound, and the outermost layer shall be overlap wound. Within each group of papers the position of the butt joints of any layer relative to the layer below shall be progressively displaced by approximately 30 percent of the paper width. NOTE Layer arrangements differing from rhat
specified in this clause may be adopted by arra!lgeGent between the manufacturer and the p:urchaser provided that the covered conductor meets a11 the other requirements oi this standard.

Table 1

Increase in Diameter ( Clause 8.1 )

Due to Covering
Tolerance

Increase in Diameter Due to the Covering Over !l) mm 0.5 1.3 Unto and -7 I:.cli.dil,g (2) mm 0.5 1.3 5

OF PAPER

. . P`!2", 10 7.5 5

a force of I to 3 N may be used. and the anvil of the micrometer diameter of 5 to 8 mm. 9 MEASURIIVG 9.1 Overall METHOD Diameter

The shall

spindle have a

Approximately I.5 m length of the wire from rhe reel shall bc discarded and the diameter shall be determinder over the paper covering. Three measurements at 60" angular displacement shall be made around the circumference of the wire at each of the two places 1 mm apart. The measurement shall include at least one overlap. The average of the six results as `Overall diameter'. shall be reported

9.2 Conductor Diameter shall be removed at The paper covering two circumferences of the conductor at the places where overall diameter are determined. Three measurement at 60" angular displacement shall be made around the circumference of the conductor at these places. The average of the six results for the bare diameter shall be reported as `conductor diameter'. 10 PACKING AND MARKING 10.1 The covered conductor shall be wound on reel/drum or in coil as required and wrapped. 10.1.1 The label, which shall be securely attached to reel/drum/coil, shall bear the information given below. When drum is used stencilling may be done in place of label. name or trade-mark; 4 Manufacturer's

8 INCREASE OF CONDUCTOR DUE TO COVERING

DIAMETER

8.1 Increase in Diameter The increase in diameter due to covering shall not exceed that specified nor shall be less than that specified by more than the appropriate tolerance stated in Table 1. 8.2 Measuring Equipment

b) Number 4
e)

and nominal

diameter

of single

conductor; area of the cJ.lductors; conductor; Diameter of covered Mass of conductor; 1) Cross, and 2) Net; and

c) Cross-sectional

The measurement shall be made with an accuracy better than O-002 mm. If a micrometer is used, it shall be ensured thatthemeasuringfoice is in the range of 0.75 to 3.0 N. Alternatively, 2

f)

Number nf lengths, if there one length in one drum.

is more than
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The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system of inspection, testing and quality control which is devised and supervised by BIS and Standard marked products are also continuously checked by operated by the producer. BIS for conformity to that standard as a further safeguard. Details of conditions under which a licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.
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Bureau of Indian Standards the Bureau of Indian RIS is a statutofy, institution established under of the activities of standardization, promote harmonious development certification of goods and attending to connected matters in the country. Copyright No part of these publications may be reproduced BIS has the copyright of all its publications. This does not preclude the free use, in any form without the prior permission in writing of BIS. of necessary details, such as symbols and sizes, type in the course of implementing the standard, to the Director to copyright be addressed Enquiries relating or grade designations. ( Publications ), RTS. Revision of Indian Standards Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed periodically; a standard along with amendments is reaffirmed when sych review indicates that no changes are needed; if the review indicates that changes are needed, It IS taken up for revision. Users of Indian Standards should ascertain that they are in possession of the and bStandards latest amendments or edition by referring to the latest issue of `BIS Handbook Monthly Additions'. Comments on this Indian Standard may be sent to BJS giving the following reference: Dot : No. ETD 33 ( 3373 ) Amendments Amend No. lssued Since Publication of Issue Text Affected Standards Act, 1986 to marking and quality
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